BACKGROUND: Rapid HIV testing could increase routine HIV testing. Most previous studies of rapid testing were conducted in acute care settings, and few described the primary care providers' perspective. OBJECTIVE: To identify characteristics of general internal medicine physicians with access to rapid HIV testing, and to determine whether such access is associated with differences in HIV-testing practices or perceived HIV-testing barriers. DESIGN: Web-based cross-sectional survey conducted in 2009. PARTICIPANTS: A total of 406 physician members of the Society of General Internal Medicine who supervise residents or provide care in outpatient settings. MAIN MEASURES: Surveys assessed provider and practice characteristics, HIV-testing types, HIV-testing behavior, and potential barriers to HIV testing. RESULTS: Among respondents, 15% had access to rapid HIV testing. In multivariable analysis, physicians were more likely to report access to rapid testing if they were non-white (OR 0.45, 95% CI 0.22, 0.91), had more years since completing training (OR 1.06, 95% CI 1.02, 1.10), practiced in the northeastern US (OR 2.35; 95% CI 1.28, 4.32), or their practice included a higher percentage of uninsured patients (OR 1.03; 95% CI 1.01, 1.04). Internists with access to rapid testing reported fewer barriers to HIV testing. More respondents with rapid than standard testing reported at least 25% of their patients received HIV testing (51% versus 35%, p=0.02). However, access to rapid HIV testing was not significantly associated with the estimated proportion of patients receiving HIV testing within the previous 30 days (7.24% vs. 4.58%, p=0.06).
CONCLUSION: Relatively few internists have access to rapid HIV testing in outpatient settings, with greater availability of rapid testing in community-based clinics and in the northeastern US. Future research may determine whether access to rapid testing in primary care settings will impact routinizing HIV testing.
BACKGROUND
In September 2006, the Centers for Disease Control and Prevention (CDC) recommended HIV screening for all persons aged 13-64 years. 1 Prior to this, screening targeted individuals with high-risk behaviors and settings, and pregnant women. The rationale for expanded screening is that early diagnosis can reduce morbidity and mortality, 2 and persons who know their HIV status can modify their behaviors and reduce transmission. 3 Furthermore, as of 2006 an estimated 21% of persons with HIV were unaware of their status. 4 Recently, the American College of Physicians and the HIV Medicine Association endorsed the CDC's screening recommendation. 5 The CDC recommendations recognize the potential role of rapid HIV testing to increase adoption of routine HIV testing. Rapid HIV testing became more consistently accessible in 2003 and may have reduced some barriers for testing. 6 Rapid HIV tests yield results in 20 to 30 min and can be performed on either saliva or whole blood. Sensitivity and specificity of commercially available rapid tests are over 99%, 7 although specificity may be lower in actual practice. [8] [9] [10] [11] [12] [13] Research has focused on use of rapid testing in episodic care settings such as emergency rooms, [11] [12] [13] [14] [15] hospitals, 16 STD clinics, 17 and jails and prisons. 9, 18 In these settings, rapid testing is acceptable and associated with a reduction of loss to follow-up after a positive HIV test. 9, 16, 17, 19 Therefore, the CDC recommends "episodic care settings in which continuing relationships do not exist" to consider rapid testing. 1 Much less is known about primary care provider's experience with rapid HIV testing in outpatient settings. 8, 10 The
American College of Physicians and HIV Medicine Association recognized the role "internists and other primary care clinicians" play in carrying out the CDC recommendations for routine testing for all patients ages 13-64. 5 Early studies suggest rapid testing may be acceptable in primary care settings, 10 and may increase testing rates 20 and the receipt of results. 8 Focus groups of general internists suggest that rapid tests could help routinize HIV testing and reduce barriers to screening, although issues of costs, available personnel, time, and need for confirmatory testing were raised as potential limitations. 21 However, rapid testing could require more resources (time and personnel) than standard testing in primary care settings, and it is unclear whether availability of rapid testing increases HIV testing rates or helps remove barriers to HIV testing. In 2009, the Society of General Internal Medicine's (SGIM) HIV/AIDS Task Force conducted a national survey of SGIM members regarding implementation of routine HIV screening among general internists. 22 The objectives of the current study are to identify characteristics of general internists and practices having access to rapid HIV testing, and to determine whether physician access to rapid HIV testing is associated with differences in testing practices and perceived barriers to testing.
METHODS

Participants
Our target population was general internists practicing or supervising trainees in outpatient settings. We conducted a national, cross-sectional survey of full members of the SGIM, a professional organization focused on general internal medicine practice, education, and research. We compiled a confidential list of e-mail addresses for members who had completed internal medicine residency training. Investigators were blinded to personal identifying information, with subject consent implied by survey participation. Respondents were eligible for a lottery for one of three $500 gift certificates. This study was approved by the Institutional Review Board at Oregon Health and Science University.
Measures
Survey items were adapted from previous literature about provider barriers to HIV testing 23 and issues raised in preliminary focus groups. 21 We pilot-tested the 40-item survey in potentially eligible participants and modified it accordingly (see online Appendix). Each respondent was classified based upon response to the question "What type of HIV testing is available in your practice?" followed by five options. General internists indicating rapid testing (either oral or blood) was available were classified as having rapid testing.
Provider Characteristics. General internist characteristics assessed in the survey included gender, race/ethnicity, years since training completion, and whether they supervised trainees in an outpatient setting. Practice characteristics included geographic region, estimated percentage of minority patients in practice, estimated percentage of uninsured patients in practice, estimated local HIV prevalence (< or ≥1.0%), type of practice setting, and whether the state in which the practice is located had current (2008) policies that were consistent, neutral, or inconsistent with the revised CDC guidelines regarding consent and pre-test counseling. 24 HIV Testing Behaviors. Measures of HIV testing behaviors included self report of (1) increased HIV testing since the CDC HIV-testing recommendations were revised, (2) routinely providing HIV testing to all patients regardless of risk behaviors, (3) encouraging clinical trainees to perform routine HIV testing of all patients, regardless of risk, and (4) reporting at least 25% of their practice had ever had an HIV test. Each general internist reported the estimated percentage of patients tested for HIV in the last 30 days. Only those physicians who reported seeing ten or more patients in the past month were included in analyses of their HIV testing percentage (n=366).
Barriers to HIV Testing. Participants were asked to identify barriers to implementation of routine HIV testing in their practice, from a list of 26 potential barriers (see Table 3 ). 21, 23 Barriers were grouped into nine patient-related barriers, nine provider/structural barriers, and eight clinic barriers. Respondents could also indicate they perceived having no barriers. Participants were asked to rate, using a 5-point scale, the importance of performing screening for each of seven health conditions during a typical patient visit in their practice (colon cancer, prostate cancer, breast cancer, substance abuse, pain, depression, and HIV). These results were used to rank-order the relative priority of routine HIV testing, compared to the other recommended screening tests.
Data Collection
Surveys were collected from March through May, 2009. An introductory e-mail with Web link to SurveyMonkey© was sent to 1,592 potentially eligible SGIM members. Those not responding received reminder e-mails 1, 2, and 3 weeks after the initial e-mail. Participants could log on to complete the survey for up to 1 month after the final e-mail was sent. Anonymous survey responses were downloaded from the SurveyMonkey© website for analysis following survey closure.
Data Analysis
Frequencies of respondents' individual and practice characteristics, barriers to testing, and HIV testing behaviors were assessed. One-way ANOVA tests were used to compare characteristics of different clinic settings. Bivarate analyses, using t-tests, chi-square, and Fisher's exact tests, were employed to compare characteristics and barriers in providers with rapid HIV testing vs. those with standard testing only. Multivariable logistic regression was then conducted to identify demographic and practice setting factors independently associated with having rapid HIV testing available in the practice. The multivariable model included three physician characteristics: gender, race/ethnicity, and number of years since training plus any practice characteristic that was associated with this outcome in bivariate analysis with p-value=<0. 20 . A second multivariable linear regression analysis was conducted to determine whether having access to rapid HIV testing was associated with the estimated percentage of persons tested for HIV in the previous 30 days. Additional variables in this multivariable model selected for model inclusion using similar criteria, included general internist race/ethnicity, gender, and number of years since completed training, plus practice variables of estimated percentage of uninsured patients, and setting in the northeast region. All analyses were conducted using SPSS version 16 (Somers, NY).
RESULTS
A total of 515 responses were received (response rate of 32.4% after excluding persons whose e-mail addresses were inactive and those opting out of receiving any SurveyMonkey© surveys). Of 515 survey respondents, we excluded those not currently providing outpatient treatment or supervising residents at least 1 half-day per week (n=69), not offering HIV testing in their outpatient setting (n=25), and not knowing the type of HIV testing available at their setting (n=15), leaving a sample of 406 available for the primary analyses. Of the 406 participating internists, 62 (15.3%) indicated they had rapid HIV testing available in their practice. Thirty-one (50%) of those with rapid testing available had blood rapid testing, 27 (43.5%) had oral rapid testing, and four (6.5%) had both oral and blood rapid testing available.
The remaining internists in this sample (N=344, 84.7%) had only standard testing available, and of these, 248 (72.1%) had onsite testing, 87 (25.3%) had offsite testing, and 8 (2.3%) had both types available. Most of the 62 rapid testers also had standard testing (90.3%). Participants practiced in a variety of clinic settings: 248 (64.9%) in university-based clinics, 33 (8.6%) in private practice, 51 (13.4%) at community-based federally qualified health center clinics, and 50 (13.1%) at VA facilities. The distribution of clinic types did not vary by region. However, participants working in the community-based clinics estimated significantly higher proportions of minority patients and uninsured patients compared to providers in the other three types of clinics (P<0.001, data not shown). The state where each physician reported practicing was coded as having at least one law consistent (34.3%), neutral (21.2%), or inconsistent (44.5%) with the CDC recommendations. 24 Characteristics Associated with Access to Rapid HIV Testing
General internists having access to rapid HIV testing were similar to those who did not in terms of gender, race/ethnicity, years since completing training, and supervision of residents (Table 1 ). Compared to general internists without rapid testing, a greater proportion of those with rapid HIV testing worked in community-based federally qualified health centers (25% vs. 11%, p=0.004), practiced in the northeastern US (50% vs. 34%, p=0.02), had a higher estimated percentage of minority patients (54% vs. 45%, p=0.02), and had a higher estimated percentage of uninsured patients (33% vs. 17%, p<0.001) ( Table 1) . In multivariable analysis, factors significantly associated with having access to rapid HIV testing included nonwhite provider race/ethnicity, more years since completing training, practice location in northeastern US, and greater percentage of uninsured patients ( Table 2) . 
Barriers to HIV Testing
The most commonly cited barrier to HIV testing was "other priorities at time of visit," cited by 79% (Table 3) . Other frequently cited barriers related to CDC recommendations included "patient refusal" (63%), "language barriers" (32%), "informed consent requirement" (49%), and "pre-test counseling" requirement (37%).
Three individual barriers to HIV testing were identified less frequently by general internists with access to rapid testing compared to those without rapid testing. These were: "[my] patients don't have high-risk behaviors" (15% vs. 32%, p= 0.007); having "other priorities at the time of visit" (62% vs. 82%, p<0.001); and "low-risk established patients" (18% vs. 37%, p=0.004). Moreover, a greater percentage of providers with access to rapid testing reported "no barriers" related to patient issues (30% vs. 19%, p=0.05), structural barriers (23% vs. 11%, p=0.007), or clinic barriers (33% vs. 16%, p=0.002) ( Table 3) . Among providers without access to rapid testing, 43% identified lack of rapid testing as a barrier to their providing more HIV testing.
When compared to six other screening tests, respondents ranked importance of HIV screening as second to last, ahead of only prostate cancer screening but behind screening for colon cancer, breast cancer, substance abuse, pain, and depression. However, the importance of HIV screening was rated as very important or essential by more providers with rapid testing than those with only standard testing (56% vs. 44%, p=0.02).
Access to Rapid Testing and HIV Testing Behavior
Regardless of the type of HIV testing availability, the majority of providers indicated they had increased HIV testing since the new CDC recommendations, offer HIV testing regardless of risk behaviors, and encourage their residents to perform routine HIV testing (Table 4) . Providers with access to rapid testing were more likely to report that at least 25% of their practice had ever been HIV-tested (51% vs. 35%, p=0.02). Providers with access to rapid testing also reported slightly higher proportions of patients who received HIV testing in the previous 30 days, although the difference was not statistically significant in bivariate analyses (7% vs. 5%, p=0.06) ( Table 4) or in a multivariable linear regression analysis (data not shown).
DISCUSSION
In this national survey of general internists, many with responsibility for supervising residents, approximately 15% reported having rapid HIV testing available in their practices. Similarly, a study about the barriers to adoption of rapid HIV testing found that while 50% of hospital clinics had rapid HIV testing available, only 15% of respondents from clinics and community-based organizations did. 25 In our study focused on primary care settings, rapid testing appeared to be offered more commonly in community health centers and public hospital-based clinics, in settings with a higher prevalence of minority and uninsured patients, and in the northeastern US.
Having rapid testing in these settings may have been influenced by CDC funding of rapid testing in certain types of communities and settings, 8 but our study did not assess source of funding for rapid testing. One individual provider characteristic related to rapid testing, race/ethnicity of the physician, is consistent with another study showing Black and Asian physicians being more likely to provide HIV testing than white physicians. 26 Providers with more time since completing training were also more likely to practice in settings with access to rapid testing. Otherwise, system issues and characteristics associated with the surrounding community appeared to be more important in predicting rapid HIV testing availability. Our study and others suggest more HIV testing is done in settings where rapid testing is available, although causality is difficult to determine. Recent evidence from Washington, DC, shows a 335% increase in the number of persons who were tested after the CDC recommendations and rapid testing were widely distributed; 27 however, several additional public health measures were simultaneously implemented, making it difficult to attribute testing changes to any single intervention. Studies suggest that consumers more often choose rapid testing when both rapid and standard tests are available. 7, 20, 28 A primary rationale for placing rapid HIV testing in episodic care settings is the greater chance for patients to be lost to follow-up compared to primary care practices. While rapid testing may be perceived to have less benefit when physicians and patients have ongoing relationships, outpatient internal medicine practice frequently involves urgent care visits. A greater proportion of providers with access to rapid testing reported no structural, clinical, or patient-related barriers to provision of HIV testing. It is not clear whether this finding means rapid testing actually reduced these barriers to testing or whether rapid testing is more often present in practice locations where barriers to HIV testing have already been addressed. Two of the three individual barriers that were lower in settings with rapid HIV testing were related to perceptions of patients' high-risk behaviors, whereas the third specific barrier relates to priorities at the time of patient visit. In contrast, rapid testing availability did not appear to impact several other common barriers, including patient refusal, language issues, cultural issues, or consent issues regarding HIV testing. In general, primary care providers rated HIV testing a lower priority than many other common screening tests or inquiries; and this finding was supported by "other priorities at the time of visit" being the most frequently cited individual barrier to screening. Improved understanding of the reasons for the low prioritization of HIV testing may be needed to improve HIV testing rates in primary care settings.
We are just beginning to see efforts at offering HIV testing in rural 29 and urban 30 primary care settings. Recent data from community care clinics suggest that implementing rapid HIV testing, together with a systematic method to encourage HIV testing, resulted in an increased number of persons being tested. 10 However, few new HIV infections were identified. 10 Reports indicate rapid testing is viewed favorably by patients; however, we are not aware of studies that have focused on physicians offering HIV testing or having access to rapid HIV testing, as was done in this study. Challenges with rapid HIV testing also need to be considered, including higher initial cost, 9,31 although rapid testing could save money over time if it improves overall detection and treatment rates. 32 Another potential downside to rapid testing is a higher proportion of false-positive results compared to standard testing, 10, 11, 33 which can result in additional counseling time for the providers 10 and may result in psychological stress. 34 Several study limitations should be noted. First, although the results suggest an association between availability of rapid HIV testing and decreased barriers to HIV testing, the crosssectional nature of the study precludes establishing causality. Second, primary outcome measures were based on self-report and could not be validated. Although our study focused on provider-related issues that may impact access to rapid HIV testing, it may be that the decisions to offer rapid HIV testing occur at the level of the practice or university setting, and the internist has little influence on this decision. Our sampling strategy targeted members of an organization that includes a high proportion of general internists in academic settings practicing in diverse settings, but may not be representative of all practicing general internists. However, one of our goals was to evaluate those training the next generation of internists, an influential sample in the field of general internal medicine.
Although meeting all prevention and care needs is a challenge in primary care, both the 2010 Institute of Medicine (IOM)'s report regarding HIV prevention and the US President's National HIV/AIDS strategy prioritize early intervention in order to treat and prevent further spread of HIV. These are consistent with the CDC's 2006 Recommendations to increase routine HIV testing. 1, 35, 36 The IOM report identifies rapid testing as one method to increase HIV testing. If rapid HIV testing is seen as a tool in the effort to increase testing rates in the US, the findings of this study provide some guidance. Our study suggests that rapid HIV testing is currently available to a minority of general internists and is more prevalent in settings serving minority and uninsured communities where there is a higher HIV prevalence. Clinic-and systems-based factors may have a greater relationship to rapid testing utilization than individual provider characteristics. Future research should evaluate whether offering rapid HIV testing, rather than standard HIV testing, is effective at increasing the detection and treatment of persons with HIV in primary care settings.
